Background: Recent support has been shown for physicians to recommend e-cigarettes to patients who are trying to quit smoking. Supporters of this recommendation argue that e-cigarettes are not combustible products and are less harmful and more effective cessation products than regular cigarettes, with less inherent risk. Those who oppose this idea argue that little reliable evidence suggests that e-cigarettes are better cigarette cessation devices than currently available nicotine replacement therapies, and that they pose as much risk as cigarettes. This study was conducted to explore family physicians' perceptions of recommending e-cigarettes as smoking cessation aids to patients who smoke cigarettes.
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Tobacco use remains one of the major preventable causes of morbidity and mortality in the United States, 1 even though use has decreased significantly over the years. A 2014 report shows that nearly 480,000 deaths per year were associated with tobacco use, and Ͼ16 million Americans suffered from at least 1 smoking-related disease. 1 In light of these alarming statistics, the number of US adults using tobacco products has declined markedly over the years. For example, between 2005 and 2014, the percentage of US adults aged Ն18 years who used tobacco products declined from nearly 30% (ϳ65 million) in 2005 to nearly 17% (40 million) in 2014. 2 As we celebrate the success in reducing the number of US adults who use tobacco products, members of the medical community and public health professionals are receiving and urgent call to increase efforts to continue reducing national tobacco use rates. Nearly 7 of 10 smokers visit their physicians at least once annually, 3 and they are more likely to quit if their physicians counsel them about the dangers associated with cigarette smoking. 4 These data suggest that patients who use and depend on tobacco products trust their physicians.
A study by Meredith and colleagues 5 found that primary care physicians' favorable attitude toward tobacco counseling was associated with higher rates of smoking cessation behaviors among tobacco users. The findings of this study suggest that primary care physicians have great opportunities to offer smoking cessation intervention to patients who use tobacco products. In addition, the Healthy People 2020 objective regarding tobacco use (objective TU-10.1) is projected to increase tobacco cessation counseling in an office-based ambulatory care setting to 21 .1% from a 2007 baseline of 19.2% among individuals aged Ն18 years. 6 To achieve these objectives, primary care physicians have to make tobacco cessation counseling more relevant to the particular patient's diagnosis and lifestyle.
The aforementioned success in tobacco use reduction among US adults is potentially threatened as health care professionals in particular and society as a whole are faced with the increased use of nontraditional tobacco products such as electronic nicotine delivery systems (electronic cigarettes). 7, 8 Throughout this article, the phrase "electronic cigarettes" is used to refer to electronic nicotine delivery systems. Electronic cigarettes, also known as e-cigarettes or vaporizer cigarettes, are battery-operated devices designed to aerosolize nicotine and other chemicals into vapor. 9 In 2010, 1.8% of US adults reported using e-cigarettes at some point in their lives, compared with 13% in 2013. There was a nearly 22% relative increase (0.3% in 2010 to 6.8% in 2013) in current e-cigarette use during the same period. 10 Many who support the use of e-cigarette products do so because they see them as smoking cessation aids.
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The increased use of e-cigarettes has generated discussion regarding the effectiveness of these products as a smoking cessation intervention. Given the popularity of e-cigarettes among US adults and the large number of smokers who visit a health care professional, there has been support for physicians to recommend e-cigarettes to patients as smoking cessation aids. 11 Supporters of this recommendation argue that patients who struggle to quit smoking should be encouraged to switch from using regular cigarettes to e-cigarettes, which are not combustion products 12 and offer users a less harmful way to consume nicotine. 11, 13 For example, e-cigarette advocates such as McNeill and others 11,14 used a Public Health England report to accentuate that behavioral support together with pharmacotherapy, including e-cigarettes, is an effective way for individuals to quit smoking cigarettes. 11, 14 The call for e-cigarettes as smoking cessation aids has been louder since manufacturers, marketers, and retailers increasingly advertise these products as such, 15 despite limited reliable data on their effectiveness. 16 -19 Conversely, those who oppose the idea of e-cigarettes as smoking cessation aids have argued that little evidence suggests that e-cigarettes are effective nicotine replacement products, 16 -19 and they have proposed that they are just as unhealthy as smoking tobacco cigarettes. 20, 21 The opposition has also cited a lack of sufficient evidence supporting the effectiveness of e-cigarettes as smoking cessation products. 22, 23 Concern also exists about the potentially deceptive labeling of e-cigarettes. Some reports indicate that the nicotine concentration in some e-cigarettes has been found to be significantly different from the content noted on the label. 20 In addition, there are concerns about the potential adverse effects of the flavoring in virtually all e-cigarette products. 24 Inhalation of the derivatives of the flavoring (eg, diacetyl) could, according to Grana and colleagues, 24 cause respiratory diseases such as bronchiolitis obliterans.
Purposes of the Study
Given the arguments above that (1) most tobacco users visit their primary care providers at least once annually, and that patients are more likely to quit smoking if advised by their a physicians; (2) limited evidence indicates the effectiveness of e-cigarettes as smoking cessation aids; and (3) there are opposing views on whether e-cigarettes should be recommended as pharmacotherapy, this study seeks to explore family physicians' perceptions of recommending e-cigarettes to patients who smoke cigarettes. Specifically, the study seeks to collect information related to the following questions: 
Methods

Study Design
The study used a mixed method approach 25 (integrating both qualitative and quantitative questions) to collect, analyze, and interpret the data. The goal of using this approach was to obtain a better understanding of the study results and to ensure that there were no gaps in the data collected. The quantitative approach allowed us to obtain value-free and objective insights into the opinions of respondents about e-cigarettes, while the qualitative approach allowed for an in-depth understanding of those insights.
The study relied on family physicians who are in active practice, faculty, and residents of the 3 family medicine residencies sponsored by the Department of Family and Community Medicine (DFCM) at the University of Kansas School of MedicineWichita (KUSM-W). The physicians, faculty, and resident-physicians were asked to complete a questionnaire about their perceptions of recommending e-cigarettes as a cessation aid to patients who use tobacco products. The KUSM-W Institutional Review Board approved the study protocol before its implementation.
Participants and Study Instrument
To measure participants' perceptions of recommending e-cigarettes to patients for tobacco cessation, a 12-item survey questionnaire was developed (see the Appendix). Several information sources were used to generate and select the items. First, the items were created based on the literature on e-cigarettes. 11, 20, 21, 26 The questions generated were reviewed by 2 family physicians and a behavioral scientist, based on their experiences working with tobacco users, to ensure that the questions had face validity. We later sought input from faculty and staff of the KUSM-W DFCM, who ensured that the questions were intuitively understandable.
The survey questionnaire was hosted on SurveyMonkey, and a generated link was sent via E-mail to potential participants. The DFCM uses an E-mail system called Family Medicine Research and Data Information Office as a survey collection tool; this system is an electronic practice-based research network comprising family physicians throughout the state of Kansas who are KUSM-W Family Medicine Residency program graduates, actively practicing family physician nongraduates, faculty physicians, and resident-physicians. The link was initially sent to 154 family physicians, faculty, and resident-physicians. Two reminders were subsequently sent to those who had not completed the survey. Of the 154 participants in the study sample, data were collected from 117, a 76% response rate.
Participant Characteristics
As shown in Table 1 , all the respondents were adults, aged 25 to Ն65 years; the majority were between 25 and 34 years old. Of all the respondents who provided their sex (8.7% of the sample chose not to provide this information), 53.3% were male and 46.7% were female. Of the respondents who provided their career status, more than half (51.4%) were physician-residents. The mean (standard deviation) years of experience among the actively practicing physicians in the sample was 21 (10.9). A total of 107 respondents provided their career status, of whom 19 (ϳ18%) reported that they recommend or have recommended e-cigarettes for tobacco cessation; the majority of these were actively practicing physicians ( Figure 1 ).
Data Analysis
Some of the qualitative data collected were converted into narratives that were analyzed qualitatively, while the rest of the data were converted into numeric codes and statistically analyzed. 25 To determine whether respondents' decision to recommend e-cigarettes as a smoking cessation aid was due to their career status, a contingency 
Results
Quantitative Results
The majority of respondents (82%) indicated they do not recommend the use of e-cigarettes for smoking cessation, and they listed several reasons for their decisions (these are discussed later in the article). A 2-way contingency table analysis was conducted to evaluate whether the physicians' career status (being practicing family physicians, faculty physicians, or resident-physicians) influenced their decision to recommend e-cigarettes for smoking cessation (yes or no). Career status and respondents' decision to recommend e-cigarettes were found to be significantly related ( 2 [2, n ϭ 191] ϭ 8.44; P ϭ .015; Cramer V ϭ 0.21) ( Table 2 ). The proportions of faculty physicians, practicing physicians, and resident-physicians who did not recommend e-cigarettes for tobacco cessation were 0.89, 0.80, and 0.95 respectively.
Follow-up pairwise comparisons were conducted to evaluate the difference among these proportions. Table 3 shows the results of these analyses. The Holm sequential Bonferroni method was used to control for type I error at the 0.05 level across all 3 comparisons. The only significant pairwise difference was between practicing physicians and resident-physicians. The probability of e-cigarettes not being recommended for smoking cessation was 1.19 times (0.95/.80) more likely when the medical professional was a resident-physician as opposed to an actively practic- ing physician. What follows is a discussion of the qualitative results.
Qualitative Results: Those Who Recommend E-Cigarettes
Of the 117 respondents, 18% indicated they do recommend e-cigarettes for smoking cessation. Two themes emerged from the analysis of responses regarding their reasons: e-cigarettes serve as a bridge for smokers to quit smoking cigarettes, and e-cigarettes are the lesser of 2 evils. In other words, e-cigarettes were felt to be relatively safer than regular cigarettes. Each theme is discussed in detail in the subsequent sections.
A Bridge to Quitting Smoking Cigarettes
Most of the responses (ϳ60%) regarding recommending e-cigarettes for smoking cessation demonstrated a belief that the products serve as stepping stone to smoking cessation. Dr. A stated, "the patient suggested it and I felt that their chance at complete cessation would be increased in this 'step down' way." Dr. B explained, "initially, I felt this could be another method to enable patients to stop smoking. It was first reported to me by patients who had tried it with some success." Some participants also felt that the use of e-cigarettes helped smokers deal with oral (handto-mouth) fixations associated with smoking. Dr. C wrote, "I have recommended the non-nicotine water vapor type as a substitute to help patients with the oral fixation, hand to mouth need that smoking provides for them. It also provides a vapor that you breathe in and out deeply which mimics the relaxing effect deep breathing provides a smoker." 
Lesser of Two Evils
Over 40% of participants' responses regarding recommending e-cigarettes for smoking cessation fell under the "lesser of 2 evils" theme. Even though these respondents recognized the presumed harmful effects associated with the use of e-cigarettes, they thought the gravity of such effects is less than those of smoking regular cigarettes. e-Cigarettes also offer users the chance to quit smoking ignitable cigarettes. Likewise, some respondents believed e-cigarettes have fewer carcinogenic effects. Dr. F explained, "e-cigarettes have no to little cancer risk compared with cigarettes." Dr. G's response reemphasized the aforementioned reason: "the use is less risky for cancer even though the cardiovascular risk is still probably high."
Qualitative Results: Those Who Do Not Recommend E-Cigarettes
Nearly 82% of the 117 respondents indicated they do not recommend e-cigarettes for smoking cessation. Five interconnected themes emerged from the analysis of reasons for not recommending e-cigarettes: no data support the effectiveness of e-cigarettes, they are just as bad as combustible cigarettes or are not beneficial, they are not approved by the US Food and Drug Administration (FDA), better options are available, and other reasons. The following is a discussion of the themes mentioned by participants who do not recommend e-cigarettes for smoking cessation.
Lack of Data to Support the Efficacy of E-Cigarettes
Most of the respondents who opposed the use of e-cigarettes as a smoking cessation aid commented on the lack of data supporting the usefulness of the devices in helping cigarette smokers to quit. Some respondents thought e-cigarettes do nothing to help people break their behavior, as e-cigarettes still contain nicotine. Therefore, they felt that ecigarettes are not effective for smoking cessation. Dr. H argued, "e-cigarettes still provide nicotine and continue to encourage physiologic addiction to that chemical." This sentiment was also shared by Dr. I, who explained, " [there] are not enough data on outcomes to recommend them [e-cigarettes]." "There is not significant evidence showing e-cigarettes are effective in assisting in tobacco cessation," Dr. J explained. "No data to support use as a smoking cessation aid," Dr. K emphasized.
Some respondents called for more studies into the effectiveness of e-cigarettes before allowing them to be used as smoking cessation products. Dr. L suggested, "No, there needs to be more studies that are larger and randomized trials to conclude benefit. People do not get off the e-cigarettes and some use both [e-cig and regular cigarettes] and sometimes they smoke the e-cigarettes more than the regular cigarettes."
E-Cigarettes Are Just as Bad as Smoking Combustible Cigarettes
A good number of the responses indicated no reliable evidence suggests that e-cigarettes are a healthier replacement, and that they are just as bad as smoking regular cigarettes. Dr. M argued, "[it is] not proven that they [e-cigarettes] are any better for health than cigarettes." Dr. N explained his reason for not recommending e-cigarettes as, "I am afraid they [patients] would not make the same effort to quit the e-cigarette because they think it is better than smoking." These feelings were also shared by Dr. O: "I think they [e-cigarettes] are just as bad."
Safety and Not Approved by the FDA
Insufficient data on safety regarding the use of e-cigarettes was a major factor that influenced respondents' reasons for not recommending the electronic devices for smoking cessation. Respondents voiced concerns about the effects of heated vapor as well as the unregulated, flavored liquids used in the devices. Dr. P argued, "there is not enough information or studies proving the safety or effectiveness of using them for smoking cessation." Dr. Q's response typified concerns about heated vapor: "[I have] concern about effects of heated vapor." "[There is] no proven benefit with uncontrolled liquids" (Dr. R).
Others highlighted that until and unless the FDA approves specific e-cigarettes as safe and effective for use as tobacco cessation aids, they will not recommend their use for smoking cessation. Dr. S stated, " [ 
Availability of Better Options
Some of the respondents argued that better and more effective smoking cessation products than e-cigarettes are available and would rather recommend those for smoking cessation. Dr. U stated, "I believe other recommendations are more efficacious." "I recommend nicotine replacement products, not tobacco replacement products. Plus I am uncertain of the risks associated with e-cigarettes nor do I have any knowledge of any literature in using them for smoking cessation," explained Dr. V.
Other Reasons
Respondents who opposed the use of e-cigarettes also stressed that the devices are not effective in breaking the smoking behavior. This stance was shared by Dr. W, who stated: "They [e-cigarettes] do nothing to help a person break the behavior of smoking. Many of them still have nicotine. They are not effective for smoking cessation." Others were concerned about possible side effects associated with the use of e-cigarettes. Dr. X stated her reason for not recommending the devices to her patients who smoke: "[They are] not well studied.
[There are] multiple possibilities for adverse effects." "I believe it still has negative effects on the lungs," said Dr. Y. Others who stated their decisions for not recommending e-cigarettes as smoking cessation aids were influenced by the professional organizations with which they are affiliated. For example, Dr. Z stated: "I do not officially recommend them, because that is the AAFP's [American Academy of Family Physician's] stance/ guideline. However, I think e-cigarettes are vastly healthier and can lead to cessation [sic] ."
Effectiveness of E-Cigarettes for Tobacco Smoking Cessation
The results presented here come from the qualitative data of responses to research question 4 (see the Appendix), where respondents explained whether e-cigarettes are effective cessation aids. Participants' responses were rated using a 6-point scale that ranged from 1 ("very effective") to 6 ("very ineffective") and 0 ("not sure"). Overall, the results showed that the respondents thought e-cigarettes were ineffective in helping patients quit smoking (4.5 Ϯ 1.4). Of the participants, 100 responded to the question regarding the effectiveness of e-cigarettes: 46% of them thought e-cigarettes were either ineffective or very ineffective (Table 4) . Even some of the respondents who recommend or have recommended e-cigarettes to patients thought the devices were either ineffective or very ineffective (43%) for smoking cessation (Figure 2 ). Most of these respondents' reasons were based on personal experiences working with patients who had used or were using e-cigarettes for smoking cessation. A common theme that emerged was that e-cigarettes do not help patients quit using tobacco products; rather, they offered patients another delivery mechanism to be addicted to nicotine.
While more than a third (35%) of the respondents was not sure about the effectiveness of e-cigarettes, only 12% thought the devices were either very effective or effective smoking cessation products (Table 4) . Their responses suggested e-ciga- 11 who argued that many smokers have tried unsuccessfully to quit smoking with some of the approved treatments found to be effective.
Discussion
The findings of this study demonstrate that most family physicians have negative perceptions of e-cigarettes as smoking cessation aids. Our data suggest that family physicians are not only unconvinced about the effectiveness of e-cigarettes as smoking cessation devices; they are also concerned about the uncertainty regarding the short-to long-term safety of the products. These findings suggest that clinicians (in general) and family physicians (in particular) should recommend against the use of electronic cigarettes. The results are particularly important for primary care physicians, who are the key players in helping the nation to achieve the Healthy People 2020 objectives regarding tobacco use.
The first purpose of this study was to determine whether family physicians recommended e-cigarettes for smoking cessation. The results showed the majority (82%) of respondents did not recommend e-cigarettes for smoking cessation, and their reasons were multifactorial. They cited lack of data supporting effectiveness, uncertainty regarding safety, lack of government regulation, evidence of toxic chemical content, and better options (such as Chantix) as the major reasons for not recommending e-cigarettes for smoking cessation. These concerns are shared by major medical and health organizations like the American Academy of Family Physicians, 21 the American Medical Association, 31 the American College of Physicians, 32 the American Public Health Association, 33 and the World Health Organization. 34 Our findings showed that 18% of the respondents recommend or have recommended electronic cigarettes to their patients who smoke. This percentage is smaller than the findings of a study of 128 North Carolina physicians, of whom 35% have recommended electronic cigarettes to their patients who smoke. 35 Interestingly, the small number of family physicians in Kansas who have and do recommend e-cigarettes as cessation aids indicated their awareness of harmful effects associated with the use of any tobacco products, but they believed that e-cigarettes are less harmful. This assertion is consistent with the recommendation by Fiore and colleagues 12 that until more evidenced-based studies are conducted to inform the clinical decisionmaking process, physicians should encourage the use of less harmful products such as e-cigarettes to patients who use combustible tobacco products. Figure 2. Respondents' perceptions of the effectiveness of e-cigarettes (E-cig) The second purpose of the study was to determine whether family physicians' decision to recommend e-cigarettes to patients for smoking cessation was influenced by their career status (ie, practicing physicians, faculty physicians, or resident-physicians). Our findings showed a significant relationship between career status and the respondents' decision to recommend e-cigarettes to patients: 80% of practicing physicians, compared with 89% of faculty physicians and 95% of resident-physicians, did not recommend e-cigarettes to patients. The respondents' reasons for their stances were explained earlier. These reasons could be influenced by the positions taken by major medical and health organizations encouraging their members to recommend only evidence-based smoking cessation products to patients until more reliable data are available on the effectiveness and safety of e-cigarettes. 21, [31] [32] [33] [34] For example, a resident-physician indicated that her decision not to recommend e-cigarettes for smoking cessation was influenced by the stance of the American Academy of Family Physicians on the use of the devices as cessation aids. Further analysis to determine the difference among the proportions showed there was a significant difference between practicing physicians and resident-physicians regarding their recommendation of e-cigarettes. Compared with practicing physicians, resident-physicians were less likely to recommend e-cigarettes to patients. These findings are consistent with other findings that showed that a lack of evidence-based data on the effectiveness and long-term safety concerns were the major reasons for resident-physicians' reluctance in recommending e-cigarettes in clinical practice. 36, 37 Finally, in seeking to determine family physicians' opinions regarding the effectiveness of e-cigarettes, our findings suggest that family physicians are concerned about the effectiveness of e-cigarettes as cessation devices. These findings are consistent with concerns echoed by many studies that have shown clinicians misgivings about the effectiveness of the devices. 20, 21, 26, [31] [32] [33] [34] Interestingly, more than a third of the respondents were unsure about the effectiveness of e-cigarettes, indicating that family physicians are concerned about the uncertainty regarding the efficacy of e-cigarettes as substitutes for cigarette smoking.
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Future Studies This study involved family physicians throughout the state of Kansas who are KUSM-W Family Medicine Residency program graduates, practicing physicians who were not KUSM-W graduates, faculty physicians, and resident-physicians. The small sample size limits the generalizability of the findings. A similar study should be conducted with a larger and more diverse sample that includes family physicians from other states. A more diverse sample will lead to a better understanding of clinicians' perceptions of e-cigarettes in tobacco use counseling. Better still, more reliable, evidence-based studies need to be performed to inform clinical decision making regarding the effectiveness of e-cigarettes for tobacco cessation.
Conclusions
As health care providers, physicians are considered "credible sources of advice and support," 11 and are more likely than other health care providers to succeed in helping patients quit using tobacco products. Our data suggest that most family physicians do not recommend e-cigarettes to patients for smoking cessation, citing a lack of evidence for effectiveness and uncertainty regarding short-to long-term safety.
Family physicians' efforts in helping patients quit smoking should center on the proven best practices, including behavioral support and FDAapproved pharmacotherapy. Until more reliable studies are done on the efficacy, quality, and safety of e-cigarettes, family physicians should consider recommending only evidence-based smoking cessation products to patients. They can also help patients to achieve cessation by referring them to behavioral health providers and state-sponsored quit lines. Evidence-based cessation approaches such as advice from physicians and behaviorists, quit-line counseling, and FDA-approved pharmacotherapies, 39 together with social support, should be encouraged.
